Rapid sizing of microsatellite alleles by gel electrophoresis on microfabricated channels: application to the D19S394 tetranucleotide repeat for cosegregation study of familial hypercholesterolemia.
This study evaluated the applicability of microchip electrophoresis to the sizing of microsatellites suitable to genetic, clinical and forensic applications. The evaluation was performed with the D19S394 tetranucleotide (AAAG) repeat characterized by a wide variation in the repeat number (1-17) and a short recombination distance from the low-density lipoprotein (LDL)-receptor gene that makes it suitable to cosegregation analysis of familial hypercholesterolemia (FH). The study was performed with 70 carriers of two LDL-receptor mutations common in northern Italy (i.e., the 4 bp insertion in exon 10 known as FH-Savona and the D200G missense mutation in the exon 4, known as FH-Padova 1) and 100 healthy controls. The polymerase chain reaction (PCR) amplification products prepared with a cosolvent PCR protocol and an antibody-protected polymerase were directly analyzed with an apparatus for high-voltage capillary electrophoresis on microchips and laser-induced fluorescence detection equipped with chips for the analysis of 25-500 bp dsDNA fragments. The test could not be extended to dinucleotide repeats due to the resolution characteristics of the available microchip. This novel approach was able to distinguish 17 microsatellite alleles varying from 0 to 17 repeats. Many of these alleles were quite rare, but the seven more abundant accounted for over the 70% of allele distribution in control population. The standard deviation in the sizing of the most abundant alleles ranged from +0.60 to +/- 0.75 bp. This indicated that the size attribution to a conventional allele using the +/- 1 bp range around it allowed a confidence limit above the 80 %. The sizing of D19S394 obtained this way allowed the cosegregation analysis with both the FH mutations tested. Therefore, this innovative approach to microsatellite sizing was much simpler, but equally effective as traditional capillary electrophoresis, at least with tetranucleotide repeats.